Towards open corpus adaptive hypermedia: A study of novelty detection approaches by Lin, YL & Brusilovsky, P
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Æ6ÇCKÈTfNM?gH§ÈÉ<gHWKÈKOÊﬀBfNMKaFVLM? Y&< AIË*NMKaFfRSKaHLMÇCKUfTf? QCÌ$K:FGAIH=LMÇCKUVFGNM< K*LjYTGÍWKaHWQIËOFVLM< TfAIFG?
Ë*TfA_LMKOA_L6FsUVFG< ?gFGÊC? K6LMTﬀLMÇCKÎCQCÊC? <gËGÏWÐ&TVÑ8KOUfKONaÒVLMÇCK=FGÊCQCAIHCFGAIË*KTGÍwË*TfA_LMKOA_L:ÌEFGXfKaR< LHW< Í´>
Ó
Ë*QC? LÍÔTfN§QIRSKON3RLMT
Ó
AIH1ÕjLMÇCK$NM< BfÇ_LË*TfA_LMKOA_L3Ö,LMÇIFVLÌEFVL3Ë3ÇCKaR=LMÇCKO< N§< AIHW< UZ<gHWQIFG?BfT_FG?gROÒ
< A_LMKONMKaRjL3ROÒ.FGAIH)XZACTVÑ? KaHWBfK? KOUfKO?eÏ.×ØQIRSKONÌEFsYÊ¬KOACK
Ó
LÍÔNMTfÌÙÎ¬KON3RSTfAIFG? < ÚOKaH)BfQC<gHCFGAIË*K
LMT$ÇCKO? Î%ÌEFGAIFGBfK=FGAIHﬂAIFsUZ< B_FVLMK&LMÇCNMTfQCBfÇ,LMÇC<gRFGÊCQCAIHCFGAIË*K§TGÍwNMKaRSTfQCN3Ë*KaROÏ_ÛtAFAZQCÌÊ¬KON
TGÍwKaHWQIËOFVLM< TfAIFG?4FfHCFGÎWLM< UfKÇZYZÎ¬KONMÌ$KaHW<gF%ÜÝ×Ð=Þ8RSYWRjLMKOÌEROÒWFfHCFGÎWLM< UfKAIFsUZ< B_FVLM< TfA,RSQCÎCÎ¬TfNSL
LMKaË3ÇCAC<gß_QCKaRﬂÑ8KONMK)FGÊC? K)LMTÇCKO? Îà< AIHW< UZ<gHWQIFG?§RjLMQIHWKOA_L3R,? TWËOFVLMKfÒ8NMKaË*TfBfAC< ÚOKfÒ:FGAIHàË*TfÌ>
ÎCNMKOÇCKOAIH¢NMKO? KOUVFGA_L§< AWÍÔTfNMÌEFVLM< TfA.Ò4LMÇZQIR§< AIË*NMKaFfRS< ACBﬂ? KaFGNMAC< ACB%TfQWL3Ë*TfÌ$KaRFGAIH¢NMK*LMKOA_LM< TfA
á â*ã
Ò
á äsã
Ò
á åVã
Ò
á æGã
Ïfç&AWÍÔTfNSLMQCAIFVLMKO? YfÒfLMÇCKaRSK=RSYWRjLMKOÌER:ËOFGACACTGL:Ê¬K=HW< NMKaË LM? Y$FGÎCÎC? < KaHLMTFGAETfÎ¬KOA
Ë*TfNMÎCQIR&TGÍ
ÈKOÊ¢KaHWQIËOFVLM< TfAIFG?Ë*TfA_LMKOA_LaÏ¬è
éW<gRjLM< ACBﬂFfHCFGÎWLM< UfKﬀAIFsUZ< B_FVLM< TfARSQCÎCÎ¬TfNSL&LMKaË3ÇW>
AC<gß_QCKaRFGNMK6TfAC? YFGÊC? K6LMTÑ8TfNMXﬀÑ< LMÇC< A,FË*? T_RSKaHË*TfNMÎCQIR
TGÍHWTWË*QCÌ$KOA_L3R7LMÇIFVL:ÇIFsUfK6Ê¬KOKOA
ÌEFGAZQIFG? ? Y$RjLMNMQIË LMQCNMKaHEFGAIHE< AIHWK*éWKaHEÑ< LMÇﬂHWTfÌEFG< AﬂË*TfAIË*KOÎWL3R:FGAIHEÌ$K*L3FfHCFVL3FﬀFVL8HWKaRS< BfA
LM< Ì$KfêWÇCTVÑ8KOUfKONaÒfLMÇCKOYﬂFGNMK=< Ì$ÎCN3FfË LM<gËOFG?¬ÍÔTfN6Ì$T_RjLÑ8KOÊW>@ÊIFfRSKaHENMKaFG?4Ñ8TfNM?gHﬂFGÎCÎC? <gËOFVLM< TfAIROÏ
ÈKﬀÊ¬KO? < KOUfK§LMÇIFVLLMÇCK
Ó
KO?gHTGÍ
KaHWQIËOFVLM< TfAIFG?w×Ð²ÇIFfR6LMT,QCAIHWKONMBfT$LMÇCKRMFGÌ$K§LMN3FGAIRj>
ÍÔTfNMÌEFVLM< TfA$FfRLMÇCK
Ó
KO?gHTGÍ4< AWÍÔTfNMÌEFVLM< TfANMK*LMNM< KOUVFG?.ÜÔÛjëÞ7HW<gH$ÑÇCKOA$< LÌ$TVUfKaHﬀÍÔNMTfÌìÌEFGAW>
QIFG?7< AIHWK*éW< ACB%LMTFGQWLMTfÌEFVLM<gË< AIHWK*éW< ACB%ÎCNMTWË*KaHWQCNMKaROÏçRSKON§Ì$TWHWKO? < ACBFGAIHFfHCFGÎWL3FVLM< TfA
LMKaË3ÇCAC<gß_QCKaRÊIFfRSKaH¢TfAíÌEFGAZQIFG?:Ë*TfAIË*KOÎWLﬀ< AIHWK*éW< ACBÌQIRjLÊ¬K,FGQCBfÌ$KOA_LMKaHTfNNMKOÎC?gFfË*KaH
ÊZYîLMKaË3ÇCAC<gß_QCKaR,ÊIFfRSKaHïTfAÉFGQWLMTfÌEFVLMKaHïLMK*éZL%FGAIFG? YWRS<gRÜÝ×
Æ×=Þ Ï6Æ6ÇC<gRELMN3FGAIRjÍÔTfNMÌEFVLM< TfA
  
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Ñ< ? ?ÌEFGXfK=< LÎ¬T_RMRS< ÊC? KLMT$ÎCNMTVUZ<gHWKÎ¬KON3RSTfAIFG? < ÚOKaH,KaHWQIËOFVLM< TfAIFG?4BfQC<gHCFGAIË*KÍÔTfN6?gFGNMBfKUfTf? >
QCÌ$KaRTGÍ6TfAC? < ACKEË*TfA_LMKOA_LaÏZTfÌ$K,FGÎCÎCNMT_FfË3ÇCKaR&LMTÊCQC< ?gHW< ACBTfÎ¬KOA Ë*TfNMÎCQIR§ÇZYZÎ¬KONMÌ$KaHW<gF
QIRS< ACBí×
Æ×ÇIFsUfKﬂÊ¬KOKOAïFG? NMKaFfHWYíK*éWÎC? TfNMKaH
á sã
Ï7Æ6ÇC<gR$RjLMQIHWYíL3FGXfKaRFGACTGLMÇCKON$RjLMKOÎîLMTG>
Ñ6FGN3HCR6TfÎ¬KOAË*TfNMÎCQIR6KaHWQIËOFVLM< TfAIFG?.×Ð²ÊZYﬂK*éWÎC? TfNM< ACBERSKOUfKON3FG?×
Æ×>@ÊIFfRSKaHFGÎCÎCNMT_FfË3ÇCKaR
LMTEXZACTVÑ? KaHWBfK*>@ÊIFfRSKaHEACTVUfKO? LjY,HWK*LMKaË LM< TfA.Ï
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D.K*L,QIR,< ÌEFGBf< ACK%LMÇCK¢Ë*TfÌ$Ì$TfAÉRS< LMQIFVLM< TfA ÑÇCKONMKRjLMQIHWKOA_L3RﬂFGNMKRjLMQIHWYZ< ACBîF RSÎ¬KaË*<
Ó
Ë
Ë*TfAIË*KOÎWL,< AÉFíË*?gFfRMROÏ
Û@Í§LMÇCKLMTfÎC<gË<gRETfACKTGÍ=LMÇCKÌEFG< AÉË*TfAIË*KOÎWL3R$< A LMÇCK)Ë*?gFfRMROÒ
NMKO? >
KOUVFGA_LEË*TfA_LMKOA_LEËOFGAïÊ¬K%ÍÔTfQCAIHî< A RSKOUfKON3FG?6HW< ﬂ4KONMKOA_LLMK*éZLMÊ¬TZTfXWREFGAIHîTfAC? < ACKRSTfQCN3Ë*KaROÏ
ZQCÎCÎ¬T_RSK%F)RjLMQIHWKOA_LÇIFfRﬀNMKaFfH FLMK*éZLMÊ¬TZTfX RSKaË LM< TfAîHWKOUfTGLMKaHLMTLMÇCK,L3FGNMBfK*LË*TfAIË*KOÎWL
FGAIH Ñ6FGA_L3RﬀÌ$TfNMK,< AWÍÔTfNMÌEFVLM< TfAFGÊ¬TfQWL< LaÏÛjHWKaFG? ? YfÒwLMÇCKﬂUfKONMYACK*éZLERSKaË LM< TfA Ñ< ? ?6Tﬂ4KON
Ì$TfNMK§< AWÍÔTfNMÌEFVLM< TfAFGÊ¬TfQWL6LMÇCKﬀË*TfAIË*KOÎWLaÏCÆ6ÇCKﬀFGQWLMÇCTfN6TGÍLMÇC<gR6LMK*éZLMÊ¬TZTfXﬂFfRMRSQCÌ$KaR8LMÇIFVL
LMÇCKACKOÑÉË*TfA_LMKOA_L:<gR:RSQC< LMKaH$LMTLMÇCK=RjLMQIHWKOA_Lﬃ R8FG? NMKaFfHWYFfËOß_QC< NMKaH$XZACTVÑ? KaHWBfKfÏfÐ&TVÑ8KOUfKONaÒ
LMÇC<gR6FfRMRSQCÌ$ÎWLM< TfA%HWTZKaRSAﬃ L6ÇCTf?gH,< ÍwLMÇCK=ACKOÑ1Ë*TfA_LMKOA_L6<gR:ÍÔTfQCAIH,< AFGACTGLMÇCKON:LMK*éZLMÊ¬TZTfXETfN
TfAF,ÈKOÊ¢ÎIFGBfKfÏ¬ÈÉÇC< ? KERSKaFGN3Ë3ÇKOACBf< ACKaRÌ$< BfÇ_L§ÇCKO? Î)LMÇCKERjLMQIHWKOA_L=LMT
Ó
AIH¢HWTfÚOKOAIRTGÍ
ÎIFGBfKaR§Ñ< LMÇîNMKO? KOUVFGA_LﬀË*TfA_LMKOA_L3ROÒ.ACT¢RSKaFGN3Ë3ÇKOACBf< ACK,ËOFGAíKOAIRSQCNMK$LMÇIFVLﬀLMÇC<gRË*TfA_LMKOA_Lﬀ<gR
RSQC< L3FGÊC? K&ÍÔTfN:LMÇCK§RjLMQIHWKOA_Lﬃ R8XZACTVÑ? KaHWBfK&? KOUfKO?eÏZJ
FGBfKaR7LMÇIFVLFGNMKﬂÕ! jQIRjL8NM< BfÇ_L3Ö,ÜÔACKOÑÒWFGAIH
NMKaFfHWYﬀLMTﬀÊ¬K? KaFGNMACKaHIÞÑ< ? ?IÊ¬K< A_LMKONMÌ$< éWKaH$Ñ< LMÇEÌQC? LM< ÎC? KÎIFGBfKaR7LMÇIFVL:ÎCNMKaRSKOA_L:? KaFGNMACKaH
< AWÍÔTfNMÌEFVLM< TfA%FGÊ¬TfQWLFË*TfAIË*KOÎWL< A%FUVFGNM< KaH,Ñ6FsY,FGAIH,ÎIFGBfKaR:Ñ< LMÇ%ACKOÑ Ë*TfA_LMKOA_LFVL6YfK*L
FÌ$TfNMKË*TfÌ$ÎC? K*éﬂ? KOUfKO?4LMÇIFGA%LMÇCKﬀRjLMQIHWKOA_L&<gRËOFGÎIFGÊC? K§TGÍ7QCAIHWKON3RjL3FGAIHW< ACBIÏ
×HCFGÎWLM< UfKAIFsUZ< B_FVLM< TfAﬂRSQCÎCÎ¬TfNSL6< A%Ë*?gFfRMRS<gË&KaHWQIËOFVLM< TfAIFG?4×Ð Ñ6FfR8FGÊC? KLMTÑ6FGNMAELMÇCK
QIRSKON=FGÊ¬TfQWLﬂÕSACTGLMÇC< ACB,ACKOÑ&ÖEFGAIHÉÕSACTGL&NMKaFfHWYWÖ$ÎIFGBfKaR
á æGã
ÒIÇCTVÑ8KOUfKONaÒC< LÑ6FfR&ÊIFfRSKaH%TfA
ÌEFGAZQIFG?ÎIFGBfK§< AIHWK*éW< ACBEÑ< LMÇ)Ë*TfAIË*KOÎWL3ROÏWÛtATfQCN&NMKaRSKaFGN3Ë3Ç.Ò_Ñ8KﬀFVLSLMKOÌ$ÎWLMKaH%LMTENMKaË*NMKaFVLMK
F§ÎIFGNSL:TGÍ4LMÇC<gR
ÍÔQCAIË LM< TfAIFG? < LjYÊZYHWKOUfKO? TfÎC< ACBﬀFGAE×
Æ×>@ÊIFfRSKaHEFGÎCÎCNMT_FfË3ÇLMTﬀXZACTVÑ? KaHWBfK*>
ÊIFfRSKaHîACTVUfKO? LjYîHWK*LMKaË LM< TfA.ÏÆ6ÇC<gR$FGÎCÎCNMT_FfË3ÇFG< ÌERLMTíÎCNMTVUZ<gHWK%TfÎ¬KOAïË*TfNMÎCQIRÑ< LMÇ FGA
FfHCFGÎWLM< UfKAIFsUZ< B_FVLM< TfA,RSQCÎCÎ¬TfNSL6ÑÇC<gË3Ç%ËOFGAﬂÑ6FGNMA,QIRSKON3R8FGÊ¬TfQWL6ÎIFGBfKaRLMÇIFVL6Ì$< BfÇ_L6ÇIFsUfK
? < LSLM? KTfN6ACT$ACKOÑ Ë*TfA_LMKOA_LFGAIH%HW<gRjLM< ACBfQC<gRSÇﬂLMÇCKOÌ ÍÔNMTfÌ ÎIFGBfKaR:LMÇIFVLÎCNMKaRSKOA_LACKOÑ Ë*TfAW>
LMKOA_LaÏ
Æ6ÇCKﬂTfÎ¬KOAË*TfNMÎCQIRﬀUfKON3RS< TfA TGÍLMÇCKïÕSACTGLNMKaFfHWYWÖ)FGÎCÎCNMT_FfË3Çí<gRACTGL$RSÎ¬KaË*<
Ó
ËOFG? ? Y
Ë*TfAIRS<gHWKONMKaH< A)LMÇC<gR=ÎIFGÎ¬KONaê¬ÇCTVÑ8KOUfKONaÒITfACKËOFGA¢FGNMBfQCKﬀLMÇIFVL=LMÇCK$FGÊC< ? < LjY%LMT
Ó
AIH)ÎIFGBfKaR
Ñ< LMÇ%FUfKONMYÇC< BfÇ,? KOUfKO?ITGÍ.ACTVUfKO? LjY$Ë*TfQC?gHEÊ¬K&LMÇCK=Ë*? T_RSKaRjL6FGAIFG? TfBfYﬀLMTﬀLMÇCKﬂÕSACTGL8NMKaFfHWYWÖ
ÍÔQCAIË LM< TfAIFG? < LjY$< A,Ë*?gFfRMRS<gË&×ÐàÑÇC<gË3Ç,ËOFGA,Ñ6FGNMALMÇCK=RjLMQIHWKOA_L8TGÍ4LMTZTFfHWUVFGAIË*KaHEË*TfA_LMKOA_LaÏ
ÆwTíFfË3ÇC< KOUfK,LMÇCKBfT_FG?8Ñ8KﬂK*éWÎC? TfNMKaH LMÇCNMKOKRjLMN3FG< BfÇ_LSÍÔTfNMÑ6FGN3HíFGÎCÎCNMT_FfË3ÇCKaRLMTACTVUfKO? LjY"
UfKaË LMTfN=RSÎIFfË*KFGÎCÎCNMT_FfË3Ç.ÒC?gFGACBfQIFGBfKÌ$TWHWKO?7FGÎCÎCNMT_FfË3Ç.ÒIFGAIHXZACTVÑ? KaHWBfKﬀÌ$TWHWKO? < ACB%FGÎW>
ÎCNMT_FfË3Ç.Ï
#%$'&()+*-,/.102&3$546)7$'8
FGÎCÎCNMT_FfË3Ç%<gR&ÊIFfRSKaH%TfALMÇCKË*?gFfRMRS<gË§Ûjë²FG? BfKOÊCN3FG<gË=Ì$TWHWKO?
ÍÔTfN$NMKOÎCNMKaRSKOA_LM< ACBLMK*éZL,HWTWË*QCÌ$KOA_L3R
á 9Vã
ÑÇC<gË3Ç<gR$Ë*TfÌ$Ì$TfAC? Y QIRSKaH ÍÔTfNÛjëQIRSKONÎCNMTG>
Ó
? < ACB¢FGÎCÎCNMT_FfË3ÇCKaROÏ.è:FfË3Ç HWTWË*QCÌ$KOA_L<gRﬀNMKOÎCNMKaRSKOA_LMKaHíFfRﬀFUfKaË LMTfNﬀ< AîÌ>tHW< Ì$KOAIRS< TfAIFG?
RSÎIFfË*K&QIRS< ACBÆ;:&>@Û<:>=íFfR
LMÇCK&Ñ8KO< BfÇ_LM< ACBRMË3ÇCKOÌ$KfÏ_Æ6ÇCKÍÔQCAIHCFGÌ$KOA_L3FG?¬< A_LMQC< LM< TfA,TGÍ.Æ;=w>
Û<:>=ï<gR=F_Þ6LMÇCKÌ$TfNMKÍÔNMKaß_QCKOA_L&LMÇCKﬀLMKONMÌ <gROÒCLMÇCKÌ$TfNMKﬀ< AIHW<gËOFVLM< UfKﬀLMÇCKﬀLMKONMÌ<gRTGÍ
LMÇCK
LMTfÎC<gËGÒ4FGAIHÊ¬Þ6LMÇCK? KaRMRÍÔNMKaß_QCKOA_L&LMÇCKﬀLMKONMÌ<gR< ALMÇCKË*TfNMÎCQIROÒCLMÇCKBfNMKaFVLMKONÎ¬TVÑ8KON&LMÇCK
LMKONMÌ Ë*TfQC?gH%ÇIFsUfK=LMTﬂHW<gRMË*NM< Ì$< AIFVLMK§LMÇCKﬀ< Ì$Î¬TfNSL3FGAIË*KTGÍ7LMÇCKLMKONMÌ< ALMÇCKË*TfNMÎCQIROÏIÆ6ÇCK
HWTWË*QCÌ$KOA_L=<gRHWKOACTGLMKaHFfRF$UfKaË LMTfN@?BADCÜ!E@FGÜG?BA@ÞIHJE;K_ÜG?BA@ÞIHML L E;NÜG?BAtÞSÞPO3Ï ÆwT,NMKOÎCNMKaRSKOA_LF
RjLMQIHWKOA_Lﬃ R6XZACTVÑ? KaHWBfKfÒZÑ8K§QIRSKaH,LMÇCKË*KOA_LMNMTf<gHﬂTGÍ7HWTWË*QCÌ$KOA_L3R6UZ< KOÑ8KaH,ÊZYELMÇCKﬀRjLMQIHWKOA_LaÏ
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